Characterization of recombinant guinea pig alkyl-dihydroxyacetonephosphate synthase expressed in Escherichia coli. Kinetics, chemical modification and mutagenesis.
A recombinant form of guinea pig alkyl-dihydroxyacetonephosphate synthase, a key enzyme in the biosynthesis of ether phospholipids, was characterized. Kinetic analysis yielded evidence that the enzyme operates by a ping-pong rather than a sequential mechanism. Enzyme activity was irreversibly inhibited by N-ethylmaleimide, p-bromophenacylbromide and 2,4-dinitrofluorobenzene. The enzyme could be protected against the inactivation by either of these three compounds by the presence of saturating amounts of the substrate palmitoyl-dihydroxyacetonephosphate. The rate of inactivation of the enzyme by p-bromophenacylbromide was strongly pH dependent and the highest at alkaline conditions. Collectively, these results are indicative of cysteine, histidine and lysine residues, respectively, at or close to the active site. The divalent cations Mg2+, Zn2+ and Mn2+ were found to be inhibitors of enzymatic activity, whereas Ca2+ had no effect. Mutational analysis showed that histidine 617 is an essential amino acid for enzymatic activity: replacement of this residue by alanine resulted in complete loss of enzymatic activity. A recombinant enzyme with the C-terminal five amino acids deleted was shown to be inactive, indicating an important role of the C-terminus for catalytic activity.